An uncommon arteriovenous fistula resulting from haemodialysis catheterization despite applying ultrasound guidance: malposition of catheter into right subclavian artery
Introduction
Central venous catheterization (CVC) is an essential procedure in the emergency department (ED); however, it can be associated with some risks such as complications, including ar terial puncture, haematoma, pneumothorax, catheter malposition. Recently, there have been mounting reports of the benefit of use of ultrasound for guidance of CVC with several guidelines advocating this practice, without any report of serious complications. However, without substantial experience and caution, it can lead to serious complications. We presented a rare case of malposition of the temporary haemodialysis catheter into right subclavian artery (SCA) with arteriovenous fistula (AVF), secondary to real-time 2D ultrasoundguided catheterization into right internal jugular vein (IJV).
Case report
A 63-year-old woman presented to our ED with right flank pain and oliguria of duration of several days. She had a history of essential hypertension and frequent urogenital tract infections. Her vital signs were relatively stable, and urine analysis showed pyuria and bacteriuria. The result of a renal function test was compatible with acute renal failure. The nephrologist d e c i d e d t o s t a r t e m e r g e n t h a e m o d i a l y s i s . Haemodialysis catheterization into right IJV was attempted by a well experienced internal medicine resident with the anterior approach using a modified Seldinger's technique. To facilitate successful catheterization, real time 2D ultrasound guidance using transverse scan with a 9-MHz linear transducer from Logiq 7 ultrasound machine (General Electrics Co., Millwakee, USA) was performed by an emergency medicine resident with substantial experience of focused abdominal ultrasonography with trauma (FAST). Watching sonographic non-collapsed right IJV right, first attempt failed as needle touched lateral wall of right IJV, and with needle pulled back in subcutaneous area, second attempt correctly entered the vessel. Dark, non-pulsatile, venous blood was obtained during needle placement and aspiration. Then, a guidewire was threaded through a needle. The emergency medicine resident confirmed the placement of the guidewire within IJV lumen, and then ended the ultrasound visualisation. A skin incision and insertion of a skin dilator were done. Finally, a two-lumen, 12F haemodialysis catheter (Arrow International, Inc, USA) was inserted over the guidewire. A post-procedural chest radiograph revealed that the catheter tip was in the right axilla (Figure 1) . Re-examination of the neck vessels with ultrasound and CT angiography demonstrated that the catheter was inserted into the right SCA through the right IJV with a fistula between the two vessels ( Figure 2) . Despite neck haematoma, the patient's vital signs were stable without airway problem. On the next day, a surgical exploration was performed. Operative findings showed that the two-lumen catheter perforated through the right IJV and penetrated the right SCA 2 cm away from the bifurcation of brachiocephalic trunk, and there was creation of AVF within the fascial plane between the two vessels. Removal of the catheter and SCA repair were done successfully. On the 20 days after admission, she was discharged without any sequelae.
Discussion
Around 5 million cases of CVC were conducted in the U.S. every year.
1,2 IJV CVC could be an operation technique relatively safe from complications, but ultrasound-guided access has recently been recommended because it increased the success rate significantly, reduced access time, and lowered the complication rate.
3-5 There have not been many studies on complications related to CVC with haemodialysis catheter but it has been reported that complications could be as rare as in ordinary CVC. 6, 7 Of these, artery injury related to the IJV insertion of haemodialysis catheter is quite rare, particularly with SCA, on which only a small number of cases, all performed by a blind technique, have been reported in the literature. [8] [9] [10] [11] Thus, our main concern was to explain why such a rarely-reported complication occurred, even with real time ultrasound guidance. The excessively deep insertion of the introducer needle seemed to be the apparent cause of such an injury in SCA. Our possible explanations for the occurrence were: (1) emergency resident's less experience with sonographic needle tip tracing which is harder with transverse scan and bright illumination as with our case; (2) the CVC operator's possibly excessive-dependence on ultrasound guidance for determining needle depth. Thus, even with realtime 2D ultrasound guidance, physicians should ensure that the placement of catheter is followed through the entire process by confirming the position of end portion of the catheter within the target vessel's lumen, and with reviewing needle depth continuously. Use of the technique suggested by Kulvatunyou should worth reviewing to avoid similar error: IJV perforation be done at least 1~2 inches above the apex of triangle from 2 heads of Sternoclavicular muscle, and the dilator should be inserted into just skin and subcutaneous tissue but not any further.
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Conclusion
This case report provides evidence of the possibility of serious complications even under ultrasound-guided CVC via right IJV. Additionally, we suggest that, after CVC operation, whether the end of the catheter has fallen out of IJV should be checked by scanning the caudal portion of the neck, the right SCA and the vein using an ultrasound probe.
